Introduction
Postoperative wound necrosis, haematoma, lymphorrhoea, lymphocele, infection and leg oedema are not The overall results of revascularisation procedures for uncommon complications of re-do operations, particularly when a scarred groin is re-explored. critical ischaemia have been acceptable in terms of patency and limb salvage, even when extended to the To circumvent this potential problem, we have preferentially used the iliac arteries as an inflow source branches of the tibial arteries. However, a substantial number of patients who have benefited from a bypass for re-do femoropopliteal and infrapopliteal bypasses and have reported on our initial, albeit limited, exoperation may find themselves with recurrent lower limb ischaemia and with no available autogenous perience with this strategy. Concerns regarding the additional length of prosthetic material required to conduits for yet another distal bypass. In these circumstances, prosthetic grafts may be utilised with complete the bypass, kinking of the graft at the inguinal canal and lack of meaningful data on the patency of some success to avert a major amputation. In general, the traditional reoperative approach includes dis-bypass grafts originating from the iliac artery are some of the criticisms to this approach. Accordingly, the section in a previously operated groin. This greatly contributes to the complexity of the operation because present article has three objectives: (i) to report on the durability of these iliac bypasses; (ii) to compare the of dense local fibrosis. Time, effort and surgical skills are required not to injure the adjacent structures and results of iliac versus femoral inflow for infrapopliteal bypasses in terms of graft patency and limb salvage to obtain control of the common, deep and superficial femoral arteries as well as the previous failed graft. and (iii) to update our experience with complementary AVF/VI in 103 patients.
AVF/VI at Maimonides Medical Center, New York. where a gradient >30 mmHg was detected between the bypass and the radial systolic pressures or when Of these, 58 were men (56%) and 45 women (44%) the absolute graft systolic pressure was <100 mmHg, with ages ranging from 47 years to 88 years (average a 2-to 3-mm-wide band of PTFE was wrapped around 71.5±9). Sixty-nine patients (67%) were found to be the vein just proximal to the distal anastomosis and diabetic, 62 (60%) were hypertensives and 37 (39%) then tightened to obtain correction of the intragraft smoked. History of myocardial infarction and/or conpressures. gestive heart failure was elicited in 33 (35%) of the Intravenous heparin was given intraoperatively and patients. Indications for surgery were limited to reversed with protamine sulphate at the end of the patients with critical ischaemia: severe rest pain in 39%, procedures. To avoid a large haematoma, the heparin non-healing ischaemic ulcers in 33% and gangrene in was only restarted 6 to 8 hours postoperatively in all 28%. Six-millimeter expanded and ringed PTFE tube cases. cording and colour duplex imaging. Initial visit was In the remaining 21 cases it was judged that these 2 weeks after hospital discharge, every 1 to 3 months patients were too unstable to stand prolonged opfor the first year and every 4 months thereafter. Deerations requiring harvest and splicing of multiple terioration of distal pulses, worsening of non-invasive vein segments. vascular test results, or recurrence of symptoms were Patients were divided in two groups according to indications for new arteriographic studies. the artery used as the inflow source for bypass. In
The life-table method was used to calculate graftgroup I, the common femoral artery was used as inflow patency rates and limb-salvage rates. Statistical anasite in 56 cases while, in group II, the common iliac lysis between groups was performed by the log rank artery was the origin site for bypass in 15 cases and test (Abacus Concept Inc., Berkeley, CA, U.S.A.). Difthe external iliac artery was used in 41 cases. All ferences were considered statistically significant if patients in group II had previously undergone groin p<0.05. operations for revascularisation, while all Group I patients had virginal groins. In addition, 35 (62%) operations in Group I were primary infrainguinal bypasses. The remaining 21 (38%) patients either had Results previous limb revascularisation originating from the superficial femoral or popliteal arteries, or previous aortoiliac bypass.
Operative mortality rate The 30-day postoperative mortality rate was 2.9%. All In group I, the arteries used for outflow included: 3 patients died from acute myocardial infarction. Two the anterior tibial in 27 cases (49%), the posterior tibial of these were from group I and one from group II. in 12 (20%), the peroneal in 7 (13%), the dorsalis pedis in 5 (9%) and the plantar in 5 (9%). In group II, Graft patency results the following arteries were used as outflow site: the Overall cumulative graft patency rates for the 112 anterior tibial in 26 cases (47%), the posterior tibial in infrapopliteal bypasses were 75%, 65% and 55% at 1, 2 14 (25%), the peroneal in 14 (25%) and the dorsalis and 3 years, respectively (Table 1) . Cumulative patency pedis in 2 cases (3%).
rates for Group I (femoral inflow) were 72%, 61% All patients underwent preoperative biplanar ar-and 48% at 1, 2 and 3 years, respectively (Table 2) . teriographic studies with digital subtraction. Details Cumulative patency rates for Group II were 78%, 68% of the techniques required to construct the com-and 61% at 1, 2 and 3 years, respectively (Table 3) . As plementary AVF/VI as well as the exposure and tun-shown in Fig. 1 , there was no statistical significant nelling for the iliac approach have been previously difference in patency rates between the two groups described. In summary, the AVF/VI is created by (p>0.5). transposition of the central portion of the transected adjacent deep vein onto the recipient infrapopliteal Limb salvage results artery. Next, the distal end of the PTFE graft is fash-Overall cumulative limb salvage rates for the 112 ioned to fit a venotomy performed on the hood of the infrapopliteal bypass cases were 81%, 76% and 73% vein-to-artery anastomosis. At the completion of the at 1, 2 and 3 years, respectively ( 78% at 1, 2 and 3 years, respectively. Cumulative limb occurring in Group II patients. In addition, 2 patients (3.5%) in Group I developed groin lymphorrhoea that salvage rates for Group II were 76%, 70% and 64% at 1, 2 and 3 years, respectively. required surgical ligation.
Other complications
There were two cases of graft infection (1 Group I; 1 Group II). Both grafts were salvaged after wide Discussion debridement and simultaneous muscle flaps. The incidence of haematoma was 7% in both groups, but The patients analysed in this series comprise approximately one fourth of all lower extremity renone of these patients required return to the operating room for evacuation. Prompt cessation of the anti-vascularisations performed at our institution. Clearly, we favour the use of autologous conduits for all infracoagulation therapy in the immediate postoperative period sufficed to control bleeding in all cases. Groin inguinal bypass and limit the use of prosthetic graft only for cases where no adequate segment of vein is wound ischaemia and necrosis was observed in 4 patients (7%) in Group I with no wound complications available. In cases where the common femoral artery was offers additional advantages such as decreased blood loss, a simpler technique that can be performed exalready dissected, there is dense fibrosis in the groin with an increased morbidity associated with re-peditiously, and anastomosis to a previously undissected artery. operations in this area, such as infection, lymphatic disruption and nerve injury. 4 It was our impression, based on the results of our previous series of 38 patients, that crossing the inguinal In these cases, the use of the iliac artery as the inflow source for infrapopliteal revascularisations is our pre-ligament does not impact negatively on patency rates.
Therefore, we extended our choice of a more proximal ferred choice as we have previously reported. 5 The external iliac artery is best approached through an inflow source to some cases where no previous groin dissection was performed, but the iliac arteries appeared oblique incision parallel to the inguinal ligament started above the lateral border of the rectus muscle to be less diseased by angiography. However, there is a paucity of data reporting the use of prosthetic grafts and extended laterally for about 2 to 3 inches. The muscles are split, the retroperitoneum is swept to the infrapopliteal arteries originating from the iliac arteries. The reports that suggest no significant effect of medially and the ureter is carefully freed from the external iliac vessels. This approach not only avoids inflow source or bypass length on patency rates for infragenicular bypasses 6, 7 limit their cases to the use the complications of repeat groin dissection but also of autologous grafts. The information provided in the Nevertheless, the patency rates are not high enough to allow for complacency, and further work needs to present series suggests that this same principle may also apply to the use of prosthetic grafts. Furthermore, be done to evaluate the causes of failure for these traversing an extra joint did not affect the outcome of bypasses. the bypasses. [6] [7] [8] [9] [10] To attain acceptable patency rates for prosthetic bypass grafts, additional techniques have been proposed. These techniques include comReferences plementary distal AVFs, construction of a vein cuff at the distal anastomosis and long-term anticoagulation. to decrease compliance mismatch and shear stress.
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The technique we use creates an arteriovenous fistula
